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ABSTRACT 
Objective:  To investigate changes over time in women’s well-being and health service use by 
socio-economic status and whether these varied by age. 
Design:  Longitudinal study with two years follow-up for mid-age cohort and three years for older 
cohort.  
Participants:  12,328 mid-age women (aged 45-50 years in 1996) and 10,430 older women (aged 
70-75 years) from the Australian Longitudinal Study on Women's Health.   
Main outcome measures:  Changes in the eight dimensions of the Short Form General Health 
Survey (SF-36) adjusted for baseline scores, lifestyle and behavioural factors; health care utilisation 
at Survey 2; and rate of deaths (older cohort only). 
Results:  Cross-sectional analyses showed clear socioeconomic differentials in well-being for both 
cohorts. Differential changes in health across tertiles of socioeconomic status (SES) were more 
evident in the mid-age cohort than in the older cohort. For the mid-aged women in the low SES 
tertile, declines in physical functioning (adjusted mean change of –2.4, standard error (SE) 1.1) and 
general health perceptions (-1.5, SE 1.1) were larger than the high SES group (physical functioning 
–0.8 SE 1.1, general health perceptions –0.8 SE 1.2). In the older cohort, changes in SF-36 scores 
over time were similar for all SES groups but women in the high SES group had lower death rates 
than women in the low SES group (relative risk: 0.79, 95% confidence interval 0.64 to 0.98).  
Conclusions:  In Australia, SES differentials in physical health seem to widen during women’s 
mid-adult years but narrow in older age. Nevertheless, SES remains an important predictor of 
health, health service use and mortality in older women.  
 
 
Keywords: Socioeconomic differentials; well-being; SF-36 and mortality 
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Introduction 
Inequalities in health among groups defined by socioeconomic status (SES) have been extensively 
documented (Fein, 1995; Feinstein, 1993; World Health Organization (WHO), 1998). There are 
inverse associations between SES and both mortality and morbidity. These associations have been 
reported for chronic health conditions (Mackenbach, 1992), the prevalence of health complaints and 
symptoms (Der, MacIntyre, Ford, Hunt & West, 1999), and poor perceived general health and 
functioning (Berkman & Gurland, 1998; Hemingway, Nicholson, Stafford, Roberts & Marmot, 
1997; Mackenbach, 1992). Low SES may be associated with failure to undertake preventive health 
practices (Rohlfs, Borrell, Pasarin, & Plasencia 1999) and with lower use of health services 
(Mackenbach, 1992). It has been suggested that these associations are less consistent among women 
than men, but this may be because, until recently, most research into health inequalities focused on 
men (Arber & Khlat, 2002).   
 
SES inequalities in health may be age-dependent (e.g., Der et al., 1999; Hart, Smith & Blane, 1998; 
Mustard, Derksen, Bethelot, Wolfson & Roos, 1997). SES differences in health are reportedly 
largest during the young- to mid-adult years (Mustard et al., 1997), and may weaken among older 
people (Anderson, Sorlie, Backlund, Johnson & Kaplan, 1997; Beckett, 2000; House, Kessler, 
Herzog, Mero, Kinney & Breslow, 1990), although evidence is contradictory (Berkman & Gurland, 
1998; Broom, 1984). Further, in many developed countries, health service use may be subsidised 
for older people and this may reduce SES differentials in access to medical care in later life. While 
SES differentials in all-cause and cause-specific mortality are documented internationally (e.g., 
Mackenbach et al., 1999), few studies have investigated these relationships among the elderly and 
even fewer among older women. In a recent review of the Australian literature (Turrell, Oldenburg, 
McGuffog & Dent, 1999), for example, of 48 identified studies examining the links between SES 
and mortality, only five people aged over 65 years. None of these studies presented analyses by 
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gender, and none examined all-cause mortality. Further investigation of the relationships between 
SES and health, health service utilisation and mortality among older adults is warranted. 
 
Longitudinal studies on the relationships between SES and changes in health with age are also 
limited. Health generally declines with age, and it has been suggested that SES predicts not only 
current health status but also the rate of decline in health (Hemingway, Stafford, Stansfeld, Shipley 
& Marmot, 1997; Martikainen, Stansfeld, Hemingway & Marmot, 1999). However, a review of the 
literature on risk factors for functional decline in elderly people identified few studies that 
investigated socioeconomic predictors (Stuck, Walthert, Nikolaus, Bula, Hohmann & Beck, 1999). 
Findings of existing studies are contradictory. Grundy and Glaser (2000) reported that, when social 
class and housing tenure were used as markers of SES, lower SES was associated cross-sectionally 
with disability level and longitudinally with new onset and increased severity of disability six years 
later. However, when income and education were used as indicators, SES was not predictive of 
change in disability. In contrast, results from the Alameda County Study showed that higher income 
and education were predictive of successful aging and less disability six years later (Strawbridge, 
Cohen, Shema & Kaplan, 1996). Martikainen et al. (1999) investigated SES differences in change 
in mental and physical functioning in a sample of Finnish adults using the Short Form 36 (SF-36) 
General Health Survey. Men with lower SES were more likely to be in the quartile with rapid 
decline in mental (OR=1.79) and physical (OR=1.56) functioning. Among women, however, results 
were less consistent, suggesting a need for further investigation. Furthermore, this study assessed a 
relatively young and healthy population. Further studies of different age cohorts are required to 
determine whether SES differences in changes in health over time, vary by life stage. This will help 
identify periods at which socioeconomic factors may have greatest impact on health decline, and 
when and for whom public health prevention efforts may be optimally targeted.  
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The present study aimed to investigate changes over time in self-reported health and well-being and 
use of health services by SES for two large cohorts of women. Data were obtained from women 
participating in the Australian Longitudinal Study on Women’s Health (Brown, Bryson et al., 
1998): a ‘mid-age’ cohort, aged 45-50 years, and an ‘older’ cohort, aged 70-75 years in 1996. 
Previous studies of self-reported health in these cohorts at Survey 1 demonstrated that the mid-aged 
women reported better physical health than the older cohort, but the older women reported better 
mental health (Mishra & Schofield, 1998).  
 
Based on reports that SES-health relationships are stronger during mid-adult years and narrow in 
later life (e.g., Mustard et al., 1997; Beckett, 2000), we hypothesised firstly that cross-sectional SES 
differentials in physical and mental health and health service use would be larger in the mid-age 
cohort than in the older cohort. Secondly, based on limited longitudinal evidence that SES predicts 
the decline in health over time, it was hypothesised that both use of health services at Survey 2 and 
change in health between the surveys would be greater in women of low SES than in women of 
higher SES. Consistent with the first hypothesis, this longitudinal effect was expected to be greater 
for the mid-age cohort. Finally, for the older cohort only, it was hypothesised that mortality rates 
would be higher among women of low SES than in women of higher SES. 
 
Method 
The Australian Longitudinal Study on Women’s Health, also known as Women’s Health Australia 
(WHA), is a national longitudinal study of factors affecting the health and well-being of three 
cohorts of women who were aged 18-23 years (“younger”), 45-50 years (“mid-age”) and 70-75 
years (“older”) at the time of Survey 1 in 1996. This study, which is designed to track the health of 
women over a period of at least twenty years, provides longitudinal data on health, health service 
use, sociodemographics and personal information from an initial sample of 41,500 women. Since 
Survey 1, the three age cohorts have been surveyed annually on a rolling basis. We chose not to 
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include the young cohort in this study, since education is known to be an important indicator of 
SES, and many of the young women were still in the process of acquiring educational 
qualifications.   
 
Study sample 
The original WHA study sample was selected randomly from the Medicare Health Insurance 
Commission database (which includes all residents of Australia regardless of age, including 
immigrants and refugees), with intentional over-representation of women from rural and remote 
areas. Further details of the recruitment methods have been described elsewhere (Brown, Bryson et 
al., 1998).  
 
At Survey 1, in 1996, a total of 14,065 mid-age women and 12,624 older women responded to the 
mailed survey. The response rates were 53.5% for the mid-age cohort, and 35.5% for the older 
cohort. Comparison with 1996 Australian Census data showed that the samples were reasonably 
representative of Australian women in these age groups, although there was some over-
representation of women with tertiary education and under-representation of women of non-English 
speaking background (Brown, Bryson et al, 1998). Survey 2 of mid-age and older cohorts was 
conducted in 1998 for the mid-age cohort and 1999 for the older women. There were two versions 
of Survey 2 - a long version administered via mail (mid-age: N= 11,637; older: N= 9,510) and a 
short version that consisted of only selected questions and was administered via telephone interview 
for women unable or unwilling to complete the long version (mid-age: N= 691; and older: N=920). 
The response rates for Survey 2 were 92% (mid-age) and 91% (older women) of those who, at 
Survey 1, had consented to further contact (53 mid-aged women and 297 older women did not 
consent to further contact or withdrew after Survey 1). Reasons for loss to follow-up included death 
(mid-age N=64, older N=529), unwillingness to participate in this survey (mid-age N=253, older 
N=487), and could not be contacted (mid-age N=594, older N=274). Hence the sample for the 
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present study consisted of the 12,328 mid-age women and 10,430 older women who responded to 
both surveys. These attrition rates are similar to those obtained in longitudinal population-based 
cohort studies in the US and Europe (Mihelic & Crimmins, 1997; Singh, 1995). Information from 
Survey 1 about the 529 older women who had died before Survey 2 was used to investigate the 
relationship between SES and the risk of mortality. As few (N=64) mid-age women had died 
between the surveys, mortality differentials in this cohort could not be examined. 
 
Measures  
Medical Outcomes Study Health Survey Short-Form (SF-36): All participants completed the SF-36 
(Ware & Sherbourne, 1992), a validated measure of health and well-being which consists of 36 
items relating to eight different health domains: physical functioning (10 items), role limitations due 
to physical or emotional problems (4 items each), bodily pain (2 items), general health perceptions 
(5 items), vitality (4 items), social functioning (2 items), and emotional well-being or mental health 
(5 items).  For each dimension a weighted sum of responses to items is calculated to produce a 
dimension score ranging from 0 (lowest well-being) to 100 (highest well-being). 
 
Health service use: Respondents were asked, How many times in the last 12 months did you visit 
your… general practitioner or family doctor?…hospital doctor? To distinguish high users of 
general practitioners (GP), responses were coded as 0 (less than 5 visits) and 1 (five or more visits). 
Responses to the question on visits to a hospital doctor were dichotomised as 0 (no visit) and 1 (one 
or more visits). This categorization is consistent with previous investigations of health status with 
these cohorts (Brown, Dobson & Mishra, 1998; Lee & Powers, 2002).   
 
Socioeconomic status (SES): The SES indicator used in this study was one of several age-specific 
indices derived from socio demographic items assessed at Surveys 1 and 2 (Mishra, Ball, Dobson, 
Byles & Warner-Smith, 2001, 2002). The “education/employment” factor was used as a measure of 
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SES in this study. It comprised three items which were common to both cohorts. For each item, 
response options were scored as follows:  
(i) age first left school: 16 years or younger (1); 17 years or older (2) 
(ii) highest qualification attained: no formal qualification (1); school certificate (2); higher school 
certificate (3); trade, apprenticeship, certificate or diploma (4); higher degree or bachelor degree 
(5); and  
(iii) occupation (current occupation or for older cohort, previous main occupation) was categorized 
using the Australian Standard Classification of Occupations (Australian Bureau of Statistics, 1997) 
as: never had a paid job (1); (2) machine operator, cleaner or similar; advanced/intermediate sales, 
clerk or personal service worker (3); associate-professional or tradesperson (4); manager or 
administrator, professional (5). 
An SES score was calculated using a weighted sum of the response codes. The weights, based on 
separate factor analyses for each cohort, were approximately equal for each of the three items. 
Tertiles of the SES scores were formed, with the lowest tertile corresponding to the most 
disadvantaged group (Mishra et al., 2002). 
Menopause status: This was defined for the mid-age women on the basis of self-report of menstrual 
bleeding: no menstrual bleeding in the last 12 months (post-menopause); menstrual bleeding in the 
last 12 months, but not in the last 3 months or with different menstrual frequency compared with the 
previous year (peri-menopause); menstrual bleeding in the last 3 months and in the last 12 months 
and with the same frequency as in the previous year (pre-menopause); and women on hormone 
replacement therapy (Dudley, Hopper, Taffe, Guthrie, Burger & Dennerstein 1998). 
Marital status:  In the mid-age cohort, this was classified as married or defacto; separated, divorced, 
widowed, single while in the older cohort it was categorised as married or defacto; separated, 
divorced, single; widowed. 
Language spoken at home: Women were asked, Do you usually speak a language other than 
English at home?. Their responses were categorised as English speaking or non-English speaking.  
 9
 
Area of residence: This was categorised based on an index of distance to the nearest urban centre 
as: capital city or other metropolitan centres urban; large or small rural centres rural; other rural or 
remote areas (Department of Primary Industries and Energy, Department of Human Services and 
Health, 1994). 
Height and weight: Self-reported height and weight were used to compute Body Mass Index (BMI 
= weight in kilograms / square of height in metres). BMI was categorised as:  underweight (BMI 
<20); healthy weight (20  BMI  25); overweight (25 < BMI  30);  obese (BMI >30) (National 
Health and Medical Research Council, 1997). 
Life events: Women were asked to identify, from a list of 26 life events (22 life events for older 
cohort), those events they had experienced in the last year. Their responses, excluding those for 
major personal illness and personal injury, were summed to give a life events score.  
Health behaviours: Physical activity scores were derived from self-reported frequency and intensity 
of leisure-time physical activity. Scores were classified as: none/low and moderate/high levels of 
physical activity (Brown, Mishra, Lee & Bauman, 2000). Cigarette smoking status was defined as 
never smoker; ex-smoker; smoker.  
 
Statistical Analysis 
Analysis of variance was used to compare means of the eight domains of SF-36 (outcome variables) 
between the SES tertiles (explanatory variable) at Survey 1 and Survey 2. Chi-squared (2) tests 
were used to compare frequency of consulting GPs or hospital doctors reported at Surveys 1 and 2 
by SES. Multiple regression was used to analyse the relationship between change in SF-36 and SES 
tertile while adjusting for the Survey 1 scores for SF-36 and the potential confounding factors at 
Survey 1 of age (in years), physical activity level, smoking status, menopausal status (mid-age 
group only), marital status, language spoken at home, changes in BMI and life events. These 
covariates have been shown to be significantly related to change in SF-36 in other studies 
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(Hemingway, Stafford et al., 1997) and in WHA (Mishra, Brown, & Dobson, in press). Bonferroni 
corrections, significance value set at 0.01, were used in the post-hoc comparisons.  Logistic 
regression modelling was used to estimate the adjusted odds ratios and 95 percent confidence 
intervals for use of health services at Survey 2 with SES treated as an ordinal categorical variable. 
These odds ratios were adjusted for measures obtained at Survey 1 (health service use, menopausal 
status, physical activity level, BMI, marital status, language spoken at home, age, number of life 
events) and change in BMI (Brown, Dobson, & Mishra, 1998).  
 
Mortality rates were calculated by dividing the number of deaths by person-years of follow-up 
within the SES groups. Poisson regression was used to examine the relationship between SES and 
risk of death (adjusted for age in years). All analyses were conducted with SAS (SAS Institute Inc., 
1989). 
 
Results 
The socio-demographic and behavioural characteristics of women in the study are shown in Table 
1. The mid-age women had higher levels of education than the older women. Over a third of the 
older women had never had a paid job, compared with only 7% of the mid-aged women. Mid-aged 
women were more likely to have smoked.  
 
Table 1 about here 
 
The cross-sectional mean scores for SF-36 dimensions across the three SES tertiles in each cohort 
are shown in Table 2. In both cohorts and both surveys, there were consistent gradients between 
SES and mean health scores across all the eight domains of SF-36 (except for physical role 
limitation for older women at Survey 2, with the largest differences being between women in the 
lowest SES group and women in the other two SES groups). In addition, there were inverse 
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relationships between SES and reported health service use for both mid-aged and older women, 
with the exception of hospital doctor consultations for older women at Survey 2. The differences 
between the lowest and highest SES groups were generally smaller in the older cohort at Survey 2. 
Table 2 shows that for most health outcomes, the largest differences between the SES groups were 
those between women of lowest SES, and the other groups.  
 
Table 2 about here 
 
Table 3 shows mean change in SF-36 dimension scores by SES tertiles for each cohort. Most of the 
SF-36 change scores were negative, suggesting overall deterioration in health. Among the mid-age 
cohort, women in the low SES group had significantly greater declines than middle or high SES 
groups. After adjustment for potential confounders, the differences remained statistically significant 
for physical functioning, bodily pain and general health perceptions. Among the older cohort, there 
were no significant relationships between SES and change in SF-36 dimension scores in either the 
crude analysis or after adjustment for covariates, with the exception of emotional role limitations. 
Scores for women in the low SES group on this subscale showed a greater decline than either the 
middle or high SES groups, and this effect remained after adjusting for covariates. 
 
Table 3 about here 
 
Table 4 shows the crude and adjusted odds ratios (and 95% confidence intervals) for high health 
service use by SES tertile. In the mid-aged cohort, crude odds ratios showed that women in the 
middle and high SES groups were significantly less likely to see GPs or hospital doctors than 
women of low SES. These associations were reduced but remained significant when covariates 
were included in the analysis. Also in the older cohort, women in the middle and high SES groups 
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were less likely to visit GPs, and this effect was reduced only slightly and remained significant after 
controlling for covariates.  
 
Adjusted odds ratios for mortality among the older cohort showed that women in the low SES group 
had a greater risk of death than women in the middle or high SES groups (see Table 5). 
 
Tables 4 and 5 about here 
 
Discussion 
This study investigated the association of SES with change in health and well-being and doctor 
visits for two age cohorts of Australian women. The results generally supported the first hypothesis: 
assessed cross-sectionally, clear SES differentials in health existed for both cohorts. In particular, 
women of low SES reported poorer physical and mental health than women of middle or high SES. 
Over the study period reported here, declines in health were also related to SES in the mid-age but 
not the older women. For mid-aged women, declines in physical functioning, general health 
perceptions and increased bodily pain were significantly larger in the low SES group than in the 
other SES groups. For the older cohort, emotional role limitation scores of the low SES group 
declined more than those of the middle and high SES groups. In the mid-age cohort, women with 
low SES more visits to GP or hospital doctors. In the older cohort, this was the case for GP but not 
hospital doctor visits. These findings support the second hypothesis, that both health service use at 
Survey 2 and change in SF-36 dimension scores between the surveys would be greater in women 
with low SES than women with middle or high SES, particularly for mid-aged women. Among 
older women this effect was actually observed for only one SF-36 dimension - emotional role 
limitation. Consistent with the final hypothesis, older women with low SES had significantly higher 
risk of mortality.  
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Do SES gradients in health narrow during adult life? If so, when in the life course does this occur, 
and what causes this narrowing? Identification of the point at which SES inequalities stop widening 
may highlight potential influences on these gradients. The present findings suggest that SES 
inequalities in physical health may attenuate by the age of 70, with high or middle SES groups 
likely to experience the same declines in physical health as women in the low SES groups. 
Nevertheless SES remains an important predictor of change in emotional role limitations, family 
doctor utilisation and mortality at this life stage. These patterns are consistent with other findings 
(e.g., House et al., 1990) and suggest that SES differentials in physical health may widen during 
women’s mid-adult years, but narrow towards older age. The present findings show this widening 
of SES inequalities, at least for the physical function, general health and bodily pain dimensions of 
SF-36. By older age, the cross-sectional SES differentials in physical and mental health showed 
evidence of narrowing, among women aged 73-78 years, at Survey 2.  
 
The mechanisms underlying diminished inequalities in physical health among older adults are 
unknown. Mortality selection (or “survival bias”) is an unlikely explanation of narrowing of health 
inequalities among older adults (Beckett, 2000). Alternatively, in societies like Australia, which 
provide social welfare support for the elderly, it may be that for older people, those social and 
economic circumstances which contribute to SES associations with health weaken and hence health 
differentials narrow. In Australia, all older adults (subject to means-testing) are entitled to a 
pension, discounted costs for a range of activities (from public transport to entertainment), and to 
subsidised health care and medications. Reduction in disparities in income (and potentially 
housing), and access to health and lifestyle activities may contribute to some of the reduction in 
SES differentials in health decline. It should be remembered, however, that cross-sectional 
associations among SES and health outcomes still existed among this group of older women, as did 
differentials in high GP use and mortality. If SES gradients in health are narrowing between middle-
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age and later adult life, they had not narrowed sufficiently to ‘close the gap’ by the mid-70s among 
these women.  
 
An alternative explanation of these findings should be acknowledged. It may be that the older 
cohort was much more sociodemographically homogenous than the mid-age cohort, due, for 
instance, to widening inequities in the Australian population over time, and less variation in 
education or occupational opportunities among the older cohort. If this were the case, the SES 
measure used in this study would be relatively less discriminating for older women. This could 
produce the non-significant associations between SES and changes in health outcomes observed for 
the older cohort in this study. There are several arguments against this account of our findings.  
Firstly, mortality and cross-sectional scores for most of the SF-36 dimensions of mental health were 
significantly associated with SES among the older women. Secondly, there was wide variation in 
both the highest qualification and the occupation components of the SES measure. For example, 
among older women in the high SES tertile, 42% had post school qualifications and 33% had been 
managers or professionals compared to 0% among low SES tertile. 
 
It was beyond the scope of this study to investigate the potential pathways by which SES may 
contribute to differential health outcomes in women across age cohorts. Nonetheless, the fact that 
several of the associations between SES and health outcomes in this study became weaker or not 
statistically significant after adjusting for covariates suggests some potential mediators for this 
relationship. For example, it is possible that a differential experience of critical life events explains 
some of the SES gradient in mental and physical health. While some empirical evidence supports 
this hypothesis, stress alone does not fully explain inequalities in perceived health (e.g., Stronks, 
van de Mheen, Looman & Mackenbach, 1998). The WHA cohorts afford the opportunity to 
examine prospectively the relative contributions of life experiences, stress and other potential 
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biological, behavioural and psychosocial mediators to health inequalities and changes in these 
among women over time. 
 
There are a number of aspects to this study that lend strength to the results. The WHA project is a 
large-scale, longitudinal study of women representative of those in the Australian population. The 
size of the study permits adjustment for a range of factors, such as physical activity levels and life 
events, which are known to affect physical and mental health. The differential changes in health 
over time between cohorts are unlikely to be explained by the differences in duration between 
surveys. The older women were surveyed three years apart and so SES differences might have been 
expected to be greater than for the mid-age cohort who were surveyed two years apart, but the 
opposite effect was found. The disparities in the size of the SES differential across different health 
outcomes found in this study are consistent with findings of several recent cross-sectional studies of 
socioeconomic influences on women’s health (McDonough, Walters & Strochsein, 2002; Walters, 
McDonough & Strochschein, 2002). For example, in a national sample of 6,000 Canadian women, 
McDonough and colleagues (2002) found that household income was inversely associated with 
measures of self-rated ill health and distress, but not with long-standing health conditions. 
Moreover, the present findings advance those of previous studies by demonstrating not only that 
change in health status varies by SES level, but also that this relationship is moderated by age, and 
differs between physical and mental health; and type of service use. A further strength was the use 
of a composite index of SES. It is possible that the inclusion of an occupation indicator in this index 
may have misclassified women who are homemakers but who have or had husbands in high status 
occupations. However, the conceptualization of SES is particularly problematic for women, and 
typically-used alternatives (including classifying women according to the SES of their husbands) 
are inappropriate (e.g., Mishra et al., 2001; McDonough, Williams, House & Duncan, 1999). Our 
use of a composite indicator of SES (comprising aspects of education and occupation) was partly 
aimed at reducing misclassification biases resulting from reliance on a single item indicator. Any 
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misclassification biases of homemakers would be anticipated to lead to under-estimation of the SES 
differentials and hence our results would represent a conservative account of the true SES-health 
associations.  
 
There were several limitations to the present study. It is important to note that the health outcomes 
investigated in this study were self-reported general physical and mental health, and self reported 
use of family and hospital doctors. These measures did not take into account the types of disease or 
health conditions reported by participants. This non-specificity can lead to underestimation of the 
association between SES and health since SES gradients and changes in gradients over time have 
been shown to be larger for some diseases than others (Power, Hertzman, Matthews & Manor, 
1997). The SES index used in this study was based on objective aspects of education and 
occupational status, such as ‘no formal qualifications’ and ‘Manager/professional occupation’. 
However, emerging evidence suggests that more subjective qualities relating to occupation, such as 
psychosocial and material conditions in the workplace, as well as in the home and community, may 
be important contributors to the poorer health of women of lower SES (Matthews & Power, 2002; 
McDonough et al., 2002). Women’s various familial, social and work-related roles are also 
potentially important factors to investigate (Lahelma, Arber, Kivela & Roos, 2002), as evidence of 
the contribution of these roles to explaining socioeconomic gradients in women’s health remains 
limited (Matthews & Power, 2002). In addition, in this study, SES was measured using data from 
one time point only, whereas emerging evidence suggests that health inequalities begin from 
economic disadvantage from very early in life, and accumulate throughout the lifespan (e.g., Power 
& Matthews, 1997; Rahkonen, Lahelma & Huuhka, 1997; Wamala, Lynch & Kaplan, 2001). It is 
possible that associations between accumulated lifetime SES and health would be stronger than 
those reported here.  
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In summary, this study demonstrates prospectively, using a multi-dimensional SES indicator and a 
large, general population sample of middle-aged and older women, that change in health status over 
time varies by SES, and that this relationship is moderated by age and by health component. Further 
research is needed to understand better the causal pathways underlying SES gradients in women’s 
health across the lifespan, and hence to identify optimal intervention periods and effective strategies 
to prevent further widening of existing health disparities. 
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Table 1. Socio-demographic and behavioural characteristics at Survey 1 for mid-age (n=12,328) and older 
women (n = 10,430)*  
 
 Mid Older 
 % % 
Age first left school   
 16 years or younger 67.0 83.5 
17 years or older 33.0 16.5 
Education   
Did not complete high school (< 12 years) 48.9 71.8 
Completed high school (12 years) 17.0 12.7 
Trade/Certificate 19.7 11.6 
University degree or higher 14.4 3.9 
   
Occupation (Current or previous main 
occupation) 
  
Never had a paid job/other 7.3 34.7 
Machine operator, cleaner or similar 14.0 12.5 
Advanced/intermediate sales, clerk or 
personal service worker 
38.2 31.2 
Associate-professional/tradesperson 12.1 9.8 
Manager or administrator, professional 28.4 11.8 
   
Area of residence   
Capital city /other metropolitan centres 36.0 40.1 
Large / small rural centres 57.5 57.6 
Other rural areas /remote 6.5 2.3 
 
Language spoken   
English 94.7 93.8 
Other 5.3 6.2 
   
Marital Status    
Married/defacto 84.0 57.4 
Separated/divorced/widowed 12.8 39.8# 
single 3.2 2.8 
   
Smoking behaviour   
Current smoker 17.3 7.2 
Ex-smoker 28.7 29.4 
Never smoker 54.0 63.4 
  
Body mass index   
Underweight 7.0 8.0 
Normal weight 46.5 45.3 
Overweight 28.1 32.7 
Obese 18.3 14.0 
 
Physical activity levels   
Nil/low 58.0 56.1 
Moderate/high 42.0 43.9 
   
 
*Numbers vary slightly for each variable due to missing values. #34.2 % of the older women were widowed. 
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Table 2: Means, standard errors (SE) and percentages of health and health care utilisation measures by SES at Survey 1 
and Survey 2, by age cohort 
 
Health Measures Cohort Na SES tertile   
   Low Middle High 
 
SE# P-value 
Physical functioning        
Survey 1 Mid 12098 83.3  86.1  88.4 (0.3) <0.0001 
Survey 2  12250 80.8 84.3 86.6  <0.0001 
Survey 1 Older 9830 61.6  65.3  68.0  (0.4) <0.0001 
Survey 2  10231 60.2 63.3 64.9  <0.0001 
Physical role limitation         
Survey 1 Mid 12074 78.3  81.3  82.7  (0.6) <0.0001 
Survey 2  12284 75.1 78.2 79.4  <0.0001 
Survey 1 Older 9695 55.1  60.3  61.7  (0.8) <0.0001 
Survey 2  9924 54.9 56.0 56.0  0.5 
Bodily pain         
Survey 1 Mid 12215 68.4  71.6  73.6  (0.4) <0.0001 
Survey 2  12306 68.7 71.4 73.7  <0.0001 
Survey 1 Older 10088 64.2  67.1  68.3  (0.5) <0.0001 
Survey 2  10336 64.6 66.0 66.9  0.002 
General health perceptions         
Survey 1 Mid 11893 69.7  73.6  74.8  (0.3) <0.0001 
Survey 2  12232 69.8 73.9 74.9  <0.0001 
Survey 1 Older 9895 63.8  67.7  69.4  (0.4) <0.0001 
Survey 2  9961 64.7 67.8 68.2  <0.0001 
Vitality        
Survey 1 Mid 12236 57.1  59.5  60.2 (0.3) <0.0001 
Survey 2  12287 56.1 58.2 58.9  <0.0001 
Survey 1 Older 10175 59.1  61.5  63.2  (0.4) <0.0001 
Survey 2  10250 57.7 59.2 59.9  <0.0001 
Social functioning        
Survey 1 Mid 12307 80.3  83.4 84.2 (0.4) <0.0001 
Survey 2  12046 80.1 82.7 83.6  <0.0001 
Survey 1 Older 10353 80.6 83.8  84.5 (0.5) <0.0001 
Survey 2  10342 81.5 83.6 83.4  0.0005 
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Table 2 (continued) 
 
Health Measures Cohort Na SES tertile   
   Low Middle High 
 
SE# P-value 
Emotional role limitation        
Survey 1 Mid 12046 75.8  79.9  79.7   (0.6) <0.0001 
Survey 2  12270 77.6 80.9 80.7  <0.0001 
Survey 1 Older 9595 72.4  78.9  81.7  (0.6) <0.0001 
Survey 2  9767 74.8 79.9 81.7  <0.0001 
General mental health        
Survey 1 Mid 12230 70.5  74.3  75.4  (0.3) <0.0001 
Survey 2  12289 71.3 74.4 75.3  <0.001 
Survey 1 Older 10127 75.4  78.4  80.0  (0.3) <0.0001 
Survey 2  10202 77.6 79.5 80.4  <0.0001 
Health care utilisation  (%)         
GP consultation five or more 
times in the last 12 months 
       
Survey 1 Mid 11546 32.9 25.3 22.9  <0.0001 
Survey 2   11527 31.4 23.9 22.2  <0.0001 
Survey 1  Older 10138 56.6 53.1 46.7  <0.0001 
Survey 2   10248 61.2 57.9 53.9  <0.0001 
Hospital doctor consultation 
in the last 12 months 
       
Survey 1 Mid 11280 17.9 14.6 12.8  <0.0001 
Survey 2   11065 18.9 14.1 12.6  <0.0001 
Survey 1 Older 9513 24.3 20.0 18.9  <0.0001 
Survey 2   10348 16.5 15.4 15.4  0.3 
        
 
a N varies due to missing values. #Standard errors were the same for all SES tertiles and for both Survey 1 and Survey 2.  
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Table 3: Crude* and adjusted** mean change in health and standard errors by age group. 
 
Health Measures Cohort  SES tertile   
Low Middle High SE# P-value 
SF-36 
mean(SE) 
       
Physical functioning  Mid Crude -3.4 -1.7 -0.8 (0.2) <0.001 
  Adjusted -2.4 -1.1 -0.8 (1.1) <0.001 
 Older Crude -2.3 -1.9 -2.1 (0.3) 0.7 
  Adjusted -2.5 -2.2 -2.5 (0.7) 0.8 
Physical role limitation  Mid Crude -4.4 -2.6 -2.0 (0.5) 0.006 
  Adjusted -3.3 -2.0 -2.1 (2.5) 0.2 
 Older Crude -2.7 -3.7 -4.2 (0.7) 0.1 
  Adjusted -5.1 -6.3 -7.5 (1.6) 0.07 
Bodily pain  Mid Crude -1.5 -0.5 0.8 (0.3) <0.001 
  Adjusted 0.3 1.4 2.3 (1.6) <0.0001 
 Older Crude -0.6 -0.9 -0.9 (0.4) 0.9 
  Adjusted -1.2 -1.3 -1.4 (0.9) 0.9 
General health perceptions  Mid Crude -0.6 0.6 0.9 (0.2) <0.0001 
  Adjusted -1.5 -0.5 -0.8 (1.2) 0.01 
 Older Crude -0.3 -0.1 -0.5 (0.3) 0.2 
  Adjusted -1.1 -0.5 -1.4 (0.7) 0.1 
Vitality  Mid Crude -1.6 -1.1 -0.8 (0.3) 0.1 
  Adjusted -2.7 -2.2 -2.2 (1.3) 0.4 
 Older Crude -2.1 -2.3 -2.6 (0.3) 0.4 
  Adjusted -2.9 -3.1 -3.5 (0.7) 0.3 
Social functioning  Mid Crude -1.5 -0.2 0.2 (0.4) 0.001 
  Adjusted -2.4 -1.6 -1.5 (1.6) 0.2 
 Older Crude -0.5 0.2 -0.2 (0.4) 0.4 
  Adjusted -1.9 -1.2 -2.1 (0.9) 0.3 
Emotional role limitations  Mid Crude 0.4 2.0 1.9 (0.5) 0.04 
  Adjusted -1.2 0.1 -0.7 (2.5) 0.2 
 Older Crude -0.9 1.8 1.7 (0.6) 0.002 
  Adjusted -3.6 -0.2 -0.6 (1.4) 0.0004 
General mental health  Mid Crude -0.2 0.4 0.8 (0.2) 0.02 
  Adjusted -0.9 -0.4 -0.2 (1.1) 0.2 
 Older Crude 1.0 1.2 1.3 (0.2) 0.8 
  Adjusted 0.8 0.8 0.9 (0.6) 0.8 
*Adjusted for baseline score only. ** Adjusted for Survey 1 score, menopausal status, smoking status, physical activity 
levels, life events, marital status, language spoken at home and age. #Standard errors were the same for all SES tertiles. 
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 Table 4: Crude, adjusted* odds ratios and 95% confidence intervals for the use of health care services by SES. 
 
Health care utilisation at Survey 2 Number (%) of women 
who used the health 
care services. 
Age  SES tertile 
Low Middle High 
Consulted family doctor five or 
more times in the last 12 months 
2974 (25.8) Mid Crude 1.00 0.68 (0.62-0.76) 0.62 (0.56 –0.67) 
   Adjusted 1.00 0.82 (0.72-0.93) 0.85 (0.75-0.96) 
 5913 (57.7) Older Crude 1.00 0.87 (0.79-0.96) 0.74 (0.67-0.82) 
   Adjusted 1.00 0.88 (0.78-0.99) 0.83 (0.74-0.94) 
       
Consulted hospital doctor in the 
last 12 months 
1184 (10.7) Mid Crude 1.00 0.71 (0.63-0.80) 0.62 (0.55-0.71) 
   Adjusted 1.00 0.76 (0.66-0.87) 0.75 (0.65-0.87) 
 1635 (15.8) Older Crude 1.00 0.92 (0.81-1.05) 0.92 (0.81-1.04) 
   Adjusted 1.00 0.95 (0.82-1.10) 0.92 (0.79-1.07) 
 
*Adjusted for Survey 1 variables (health care utilisation status, menopausal status, physical activity levels, BMI, smoking status, number of life events, marital status, language 
spoken at home age,) and change in BMI.  
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Table 5: Incidence, relative risk and 95% confidence intervals of mortality in older cohort by SES. 
 
 
SES tertile Number of deaths Rate per 1000 persons-years Relative risk* 95% Confidence interval for relative risk* 
Low 202 18.6 Reference - 
Middle 164 15.1 0.82 0.66 – 1.00 
High 160 14.7 0.79 0.64 – 0.98 
 
*Adjusted for age with the use of Poisson regression. 
